Summary.-A record of all known cases of nasopharyngeal carcinoma in Malaysia is complete for 10 years from 1968 to 1977. Special efforts in case-finding were made in the State of Selangor where conditions are optimal. Age-adjusted incidence rates among Chinese males and females were 16-5 and 7-2 per 100,000, among Malay males and females 2*3 and 0-7 and among Indian males, 1.0. There were no significant changes in incidence rates over the 10-year period for sex and ethnic groups, or for Chinese subethnic groups. In Chinese subethnic groups, rates were highest among Cantonese, moderate among Khek and lowest among Hokkien and Teochiu. Standardized incidence ratios using Selangor as the standard population indicate considerable under-reporting in the less urban states of Malaysia, particularly among females. In Selangor, incidence rates were similar for urban and rural residents, but the frequency of cases was higher among Chinese working in industry and living in poor neighbourhoods.
IN AN EARLIER PAPER (Armstrong et al., 1974) we reported the incidence of nasopharyngeal carcinoma (NPC) in Malaysia for the period 1968-72. Data have now been collected for an additional 5 years, 1973-77, and the incidence for the combined 10-year period is presented here.
Currently there is considerable interest in the incidence of NPC among Southeast Asian populations, particularly for confirmation of contrasts in incidence between Chinese and non-Chinese populations, and for evidence of increase or decrease in rates. The most reliable incidence data for Southeast Asia are reported by the only registry in the region, in Singapore (Shanmugaratnam, 1973) . Apart from the special registry for NPC that is the subject of this paper, and a special registry for oral carcinomas, there is no cancer registrv in Malaysia. In other countries of the region, estimates of incidence continue to be based on relative frequencies of cases admitted to hospitals, and on biopsy and necropsy series. This has been the case in the past in Malaysia. Three reports based on biopsy series record cancer frequencies for all sites of the disease (Marsden, 1958; Ahluwalia & Duguid, 1966; Kannan Kutty & Balasegaram, 1972) . In the biopsy series of the Institute for Medical Research, 1964-72 , NPC ranks foremost in males and fourth in females. Mortality records for NPC in Malaysia are not useful in calculating rates, because only one-third of all deaths are certified as to cause and these are reported chiefly from urban hospitals. There is no systematic follow-up ofpatients after treatment for NPC.
MATERIAL AND METHODS
The Federation of Malaysia comprises 3 main territories in its equatorial locationSent reprintrequests to: Editor, 1699 HSA,G. W. Hooper Foundlation,UniversityofCalifornia,San Francisco, Californiia 94143. Peninsular Malaysia, Sabah and Sarawak (Fig.) . According to official estimates, the total population in 1975 was 11,921,500. The distribution of population by number and ethnic group varies considerably among the 3 territories (Table I) .
A register of all reported cases of NPC in Malaysia was begun in 1972 at the Institute for Radiotherapy and Nuclear Medicine, General Hospital, Kuala Lumpur. The patient records of the Institute from 1968 until 1977 formed the basis of the register, which was then expanded and edited for duplications through case-finding at all other agencies in Malaysia where histopathological diagnosis is performed, and from the patient records of private physicians specializing in nasal surgery. The Institute is the only centre for radiotherapy in Malaysia, and almost all cases are referred there for treatment. Histopathology for the entire country is carried out at the laboratories of the Institute for Medical Research in Kuala Lumpur, and in Georgetown (Penang). The General Hospital in Kuala Lumpur, the University of Malaya Department of Pathology, and a private laboratory in Kuala Lumpur were the only other institutions performing histopathology during the period of study.
The register used forms that recorded for each patient his or her name, home address, sex, age, ethnic group, occupation, diagnostic and medical history, dates of diagnosis and treatment, and prognosis. All the cases were generally reported by laboratories or physicians as cancers of the nasopharynx. Using the histopathological reports for each case, the tumours were classified into one of 3 categories: (1) carcinomas confirmed by histopathology ofa biopsy sample from the primary site, (2) unconfirmed carcinomas (mostly biopsy samples of a secondary tumour in the cervical lymph nodes) and (3) other cancers of the nasopharynx. Cases were tabulated for incidence by year of first diagnosis, and state of residence was established from the home address.
Crude incidence rates were computed for Malaysia by sex, ethnic group, state of residence and for 3 time periods: 1968 -72, 1973 -77 and 1968 -77. The 1970 Census of  Population was the population denominator  for the calculation of 1968-72 rates, and  mid-year population estimates for 1975 , for the 1973 -77 and 1968 -77 rates, respectively (Malaysia, 1970 , 1976 , 1974 in the frequency of primary-site diagnosis. Not included in the tabulations were 7 male cases of sarcomas and other cancers of the nasopharynx.
Comparison of crude rates for the periods 1968-72 and 1973-77 indicated a slight increase in reported incidence, but this could be explained by improvements in case-finding and in frequency of primary-site diagnosis. Incidence rates for all confirmed cases for the 10-year period only are given in Table II . With the exception of Selangor, which was the subject of special study, the rates for states must be interpreted with care. The differences in reported incidence between states is probably in large part due to differences in access to modern medical services, and to cultural differences in acceptance and use of such services, especially between the more urbanized states of Selangor, Perak, and Penang, and the more rural states such as Kelantan and Trengganu.
The rates reported for Sabah and Sarawak should be interpreted with even greater reservation because of the unreliability of both case-finding and population census. Of some interest, however, is the comparatively high frequency of reported incidence of confirmed NPC in the Kadazan population of Sabah. The rates for males were 31 x10-5 population, and for females 1.1 x 10-5, both considerably higher than rates for other nonChinese populations.
During the 1973-77 period, 34 male and 10 female patients underwent some treatment outside Malaysia. Thirty-four were treated in China, 6 in Hong Kong, 2 in Taiwan, and 2 in Singapore. The total of 44 patients represents 3.3% of all patients for the 5-year period. Five patients were undergoing treatment in China at the time of the survey. All the other cases had received further care from Malaysian medical services upon their return from other countries.
Selangor
Particular attention was given to casefinding in the State of Selangor. Selangor has the best modern medical services to receive, diagnose and treat their NPC 1968-72 and 1973-77 (Table III) . To see whether any trend was evident over the 10-year period, we used Day's method, as described by Higginson (1972) , examining annual frequency of cases for Chinese male and female and Malay male cases in a linear-regression model. The assumption of constant population size and age structure over the 10-year period was not satisfied, but the Selangor population growth rate during the time of study was approximately linear and adjustments were made accordingly. There were no statistically significant non-zero correlations of number of cases with time for any of the sex/ethnic groups examined. The observed trend is for a slowly decreasing incidence in all groups.
The age and sex patterns of the incidence rates also remained consistent between 1968-72 and 1973-77. Agespecific incidence rates for the combined 10-year period for Chinese and Malays are given in Table IV . The male/female ratio of all cases for the 1 0 years was 2 2: 1.
It is generally true that because the Malay population predominantly lives in rural areas, it is less likely to seek modern medical treatment than the Chinese or Indian. However, in Selangor, moderniza- tion has profoundly affected rural Malay communities, so that they too now go to modern services in greater numbers. It is now the belief that under-reporting of Malay cases of nasopharyngeal carcinoma in Selangor is of declining importance, and thus the ethnic differentials in observed incidence rates are probably accurate.
Relative incidence by 8tate
Following the assumption that the agesex-specific incidence rates for for Selangor were based on as complete a case-finding as possible, the rates were used as a standard to compute standardized incidence ratios for the other 10 states in Peninsular Malaysia ( Fig.) The incidence ratios may also vary from state to state because the distribution of the high-risk Cantonese subethnic group varies among the Chinese population. The ratios were adjusted for the Chinese ethnic group as a whole but not for the subethnic groups of Chinese. Cantonese comprise less than the average proportions of Chinese in Johore, Kedah, Kelantan, Malacca, Penang, Perak, and Trengganu. However, this factor could only explain a small part of the variation in ratios.
In summary, it would appear that a substantial number of cases of NPC are not detected in the more rural states of Peninsular Malaysia. Although the proportion of unconfirmed cases is higher in those states where poor case-finding is suspected (Table II) it does not account for the differences in ratios in Fig. 1 . Subethnic groups A special interview survey was conducted in 1973 in Selangor among the 312 patients reported for the period, in order to establish details on ethnicity, place of birth, length of residence, occupation, and housing (Armstrong et al., 1974 Table V indicates that there are no major differences between 1968-72 and 1973-77. Cantonese have the highest rates followed by Khek (Hakkas), Hainanese, and HokkienTeochiu. The differences in rates between the 2 time periods, or in frequency of cases over the 10-year period, are no more than could be expected from chance or from error in estimated populations and rates. Rates for Henghua and Hokchiu are based on insufficient cases to be reliable. Both these subethnic groups have ancestral origins in the northern coastal portion of Fukien Province, China, close to the ancestral communities of the Hokkien. The rates for male Kwongsai are also unreliable, but they appear to be high and resemble those of the Cantonese. The Kwongsai have their ancestral origins in Kwangsi Province which adjoins Kwangtung Province in southeastern China, the ancestral home of the Cantonese.
Among Malays, the subethnic distinction between Malay and Indonesian reveals a marked contrast in incidence that has held throughout the 1968-77 period. All the Malay patients were born in Malaysia, as were all the Indonesians, except one male and 2 females who were Indonesian-born. For the 1973-77 period, 10.9** 15.0** -0.5** 0.5** 1.0 0-9 2-0** 2-2** 1-4** 1-4 0-6** 0-6** 2-3** 2-.5** Singapore 1968-70t M F 5-7** 9-2** 18-2** 2-0** 2-2** t Data from Shanmugaratnam 1973. ** Chi-square statistically significant, P < 0-01.
information collected at interview showed that 6 male Malay patients were of dual Malay parentage and 1 had a Malay father and a Cantonese mother; 3 Malay female patients had dual Malay parentage and 2 had mixed parentage-one case with a mother of Cantonese ancestry and the other a mother of Thai ancestry. Six male and 3 Indonesian patients were all of dual Indonesian parentage. Thus there is little evidence of Chinese ancestry playing an important role as a genetic highrisk factor for NPC in these non-Chinese patients.
As discussed in the earlier report (Armstrong et al., 1974) , there is no evidence of a higher risk for NPC among those Chinese born in China. Data for the 1973-77 period revealed that mixed parentage in the subethnic groups of patients was very exceptional. For example, 43 of 44 male Cantonese patients had dual Cantonese parentage. The one exception was a patient whose mother was Hokkien.
Relative risk
The relative risk of NPC for male or female Chinese, Malay, and Indian populations, and for Chinese subethnic groups is shown in the series of comparisons in Table VI . Chinese have significantly higher risks than either Malays or Indians. Within the Chinese population the Cantonese subethnic group has a significantly higher risk than the other subgroups combined, while the Hokkien and Teochiu have significantly lower risks than the others. Data from Singapore agree with these observations (Table VI) . The Khek have relative risks significantly lower than the Cantonese and significantly higher than Hokkien and Teochiu.
Socioeconomic associations
Crude incidence rates were computed for the Chinese patients of Selangor by sex, subethnic group, and residence in urban and rural census districts. "Urban" in this instance was defined as the 20 census districts of the urban and suburban areas of Kuala Lumpur, Petaling Jaya, and Klang. "Rural" was defined as the other 11 census districts of Selangor. This crude division was the best that could be made with available population data. The incidence rates on the basis of this division show no important differences (Table  VII) . In a separate study using a case-control design (Armstrong et al., 1978) 2-0 1-7 2-7 3-0 3-3 00 100-0 100-0 100.0 * Described in Armstrong et al., 1978. were also established and called "secondary" in Table VIII . Higher proportions of NPC patients had jobs in the lower-paid sales, production, transport and labouring categories of occupation than in the general Chinese population of Selangor. The more specific occupations of shop assistant, fitter-welder-electrician-instrumentmaker, labourer, lorry driver, and woodworker accounted for most of these jobs. These patterns were considerably reinforced when other secondary occupations were considered. A substantial number of patients; Selangor, 1973-77, from Total male Chinese in labour force (1970 Census) 5-2 2-5 9 0 17-7 7*0 11-4 41-2 6-0 patients, for example, have been exposed at some time in their working lives to specific industrial environments.
Housing characteristics from the 1973-77 survey indicated that higher proportions of patients are living in lower class and squatter housing than a disease-free control group drawn from the general Chinese population (Table IX) . Sixty per cent of the patients surveyed lived in poor housing. The case-control study referred to in Table IX found 50% of cases and 42 % of controls living in such housing. The same criteria for determining housing characteristics were used in both surveys.
DISCUSSION
The age-adjusted rates of NPC incidence in Selangor (adjusted to the world population) compare closely with equivalent rates reported by the Singapore Cancer Registry for 1968-72. In Singapore the rate for Chinese males was 18-7 xl1-5 for Chinese females 7-1, for Malay males it was 4-8, for Malay females, 0-6, and for Indian males 0 9 per 100,000 (Waterhouse et al., 1976 The Cantonese are believed to have a higher genetic risk of NPC than other Chinese subethnic groups (Ho, 1972) . The genetically different Khek may, or may not, share a similar genetic susceptibility to NPC, but it is reasonable to believe that they came to share the same environmental risk factors as the Cantonese in China and subsequently took the cultural adaptations to these factors with them to Malaysia. In Malaysia, there are several foodstuffs that Khek and Cantonese share a preference for, and the methods of food preparation are often similar. Among these is Cantonese splted fish which has been suggested as a high risk factor for NPC. There are also medicinal practices that are similar in the 2 ethnic groups.
The fact that the relative risk of NPC among the Khek in Selangor is significantly lower than the Cantonese (at highest relative risk) and significantly higher than the Hokkien and Teochiu (at lowest relative risk) suggests environmental and behavioural risk factors common to the Cantonese and Khek, but varying in degree. The difference in relative risk might be due to different exposures to environmental risks, or to differences in genetic susceptibility. Nevertheless, the contrasting relative risks of the 3 subethnic groups could be used as a basis for possible identification of some of the risk factors. Further studies now in progress include a comparative analysis of the subethnic groups.
The association between NPC and poorer socioeconomic situations will also be explored in further studies, but it is suspected that this will be found to be a covariable with other factors. Industrial work settings by themselves can only explain a fraction of cases, and the pattern of incidence by age and sex suggests that the aetiology includes more frequently encountered environments and behaviour patterns that affect the population at risk in similar ways.
